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@> Substituted 1-oxy-4-acyloxypiperidine and 1-oxy-4-acylaminopiperidine stabilizers. 

(57) Substituted 1-oxy-4-acyloxypiperidines or 1-oxy-4-acylaminopiperidines of formula I 




( i) 



wherein R 1f R3 and R4 are independently hydrogen, alkyl or substituted alkyl, R 5 is hydrogen, alkyl, 
cycloakyl, allyl or benzyl, X is -O- or -NE-, E is hydrogen, akyl or cycloakyl, A is an n-valent aliphatic or 
aromatic hydrocarbon radical, and n is 1 to 4 are effective in providing melt flow stabilization to 
polymeric materials during processing. 
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5 Background of the Invention 

S^pSa 6 ;^*'"'" 68 " < " 80 " ,5e<, to PreVM < « 8 " ! "« to " - "*"•«■* * Unto, 

un, t it«rpS a 3"sr 2 ;r c *' ca '' > - «— - — k 

Objects of the Invention 
Detailed Disclosure 

W .n^f i d7 ent,0n PertainS 10 n ° Ve ' 8UbSttajted 1 ^^oxypiperidines or 1-oxy-4-a C y1amlnopiper- 



r5 



20 



35 



40 



45 




(I ) 



50 



55 



wherein 

Ri , R 2 , R 3 and R4 are independently hydrogen; a linear or branched alkvi of 1 to ™ M rhnn 
alkyl optionally terminated with -OR* -NR 7 R 8 -SR 9 -COOR or cS? p L ~ ? 3t ° mS; Sa,d 
are independently alkyl of 1 to 20 Sbon atoms or SkSSSs to S^'S ? ' * 10 

Rs .3 hydrogen, alkyl of 1 to 18 carbon atoms, cycloa.kyl of 5 to 12 carbon atoms, ally] or benzyl; 
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Xis -O- or -NE-, 

E is hydrogen, alkyl of 1 to 18 carbon atoms or cydoalkyl of 5 to 12 carbon atoms, 
A is a direct bond; an n-valent linear or branched aliphatic hydrocarbon radical containing 1 to 20 carbon 
atoms, or said radical interrupted by one or more -O-, -S-, -SO-, -SO2-, -CO-, -COO-, -OCO-, -CONR 15 -, -NR 15 CO- 
5 or -NR 16 - where R 15 and RE 16 have the same meaning as R^; an n-valent aromatic or aromatic- aliphatic hy- 
drocarbon of 6 to 30 carbon atoms, or said radical interrupted by one or more -O-, -S-, -SO-,-S02-, -CO-, -COO-, 
-OCO-, -CONR 17 , -NR 17 CO- or -NR 18 - where R 17 and R 18 have the same meaning as R^; or A can be -O-, -S-, 
-NR 19 - where R 19 has the same meaning as R t1 ; and 
n is an integer of 1 to 4. 

10 All possible geometric isomers and stereoisomers which are predictable are to be included in the scope 

of this invention. 

Preferably R 1t R 2 , R 3 and R4 are independently hydrogen or methyl; most preferably hydrogen. 
Preferably R5 is hydrogen, ally! or benzyl. 
Preferably n is 1 or 2. 
15 Preferably X is -O-. 

Preferably A is alkyl of 1 to 18 carbon atoms when n is 1; and alkylene of 2 to 12 carbon atoms when n is 

2. 

Most preferably A is alkyl of 1 1 to 1 7 carbon atoms when n is 1 ; and alkylene of 2 to 8 carbon atoms when 
n is 2. 

20 Most preferably R 5 is hydrogen or allyl. 

Also preferred are compounds of formula I wherein R 1f R 2 , R3 and R4 are independently hydrogen or methyl, 
n is 1 or 2, A is alkyl of 1 1 to 18 carbon atoms when n is 1, and alkylene of 2 to 12 carbon atoms when n is 2, 
and R s is hydrogen, allyl or benzyl. 

The instant invention also pertains to stabilized compositions which comprise 
25 (a) a synthetic polymer subject to thermal or oxidative degradation during processing, and 

(b) an effective stabilizing amount of a compound of formula I as defined above. 

The invention therefore also pertains to a method for stabilizing a synthetic polymer against damage by 
thermal or oxidative degradation during processing, wherein a compound of formula I is added thereto as sta- 
bilizer, and to the use of said compound as stabilizer, especially as process stabilizer for synthetic polymers. 
30 Compositions wherein the synthetic polymer is a polyolefin are preferred. 

The compounds of the instant invention are conveniently prepared by the reaction of a 4-hydroxypiperidine 
with an allyl halide, benzyl halide or lower alkyl acrylate followed by oxidation of the product formed with a peroxy 
compound, such as meta-chloroperbenzoic acid, to the corresponding 1-oxy compound. This is followed by a 
classic acyiation of the 4-hydroxy group with an acid halide or acid anhydride. 
35 The starting materials and intermediates used to make the instant compounds are largely items of com- 

merce or can be made by methods known in the art. 

The starting 4-hydroxypiperidines are obtained by reduction of the corresponding piperid-4-ones which in 
turn are readily accessible by classical synthetic methods as seen in A. R. Katritsky and C. W. Rees, Compre- 
hensive Heterocyclic Chemistry, Vol. 2, pp 74, 95-96, 417-418 and 481 ( 1984); and Sir Derek Barton and W. 
40 D. Ollis, Comprehensive Organic Chemistry, Vol. 4, pp 42-43 and 64-65 (1979). 

When any of R, to R 19 , E or A is alkyl, such alkyl groups are, for example, methyl, ethyl, propyl, isopropyi, 
n-butyl, isobutyi, tert-butyl, tert-amyl, 2-ethylhexyl, n-octyl, undecyl, lauryl, heptadecyl, octadecyl, eicosyl and 
tricontyl; when said radicals, are alkenyl, they are, for example, allyl and oleyl; when said radicals are phenyl- 
alkyi, they are, for example, benzyl, phenethyl, a-methy I benzyl and a,a-dimethylbenzyl; when said radicals are 
45 aryl, they are, for example, phenyl, naphthyl, or when substituted by alkyl are, for example tolyl and xylyl; when 
said radicals are alkyl interrupted by -O-, they are, for example, 3-oxaamyl and 3.6-dioxaoctyl; when A is al- 
kylene, said alkylene interrupted by -o-, A is for example, ethylene, trimethylene, tetramethylene, hexamethy- 
lene. octamethylene, 3-oxapentamethylene and 3,6-dioxaoctamethylene; then A is arylene, A is, for example, 
o-phenylene, m-phenylene, p-phenylene and naphthylene; when A is alkanetriyl, it is, for example, 1,2,3-pro- 
50 panetriyl; and when A is alkanetetryl, A is, for example, 1,2,3,4-butanetetryl. 

The substituted 1-oxy-4-acyloxypiperidines of this invention exhibit surprising process stabilization prop- 
erties distinct from that shown by prior art compounds. 

The instant compounds are structurally distinct from prior art compounds. Their, structures allow for the 
preparation of high molecular weight material of low volatility, enhanced compatibility with the substrate and 
55 low extractability. The instant compounds provide superior melt flow stabilization during polymer processing. 
The instant compounds also have superior hydrolytic stability over the state of the art phosphite stabilizers. 

Substrates in which the compounds of this invention are particularly useful are polyolefins such as poly- 
ethylene and polypropylene; polystyrene, including especially impact polystyrene; ABS resin; elastomers such 
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ase.g. butadiene rubber, EPM. EPDM, SBR and nitrite rubber and lubricating oils. Especially preferred as sub- 
strates are polyethylene and polypropylene. especially preterred as sub- 
In general polymers which can be stabilized include 

m'JST 8 ?? monoo ! efins and diolefins - for example polypropylene, polyisobutylene. polybut-1-ene. poly- 
methylpent-1-en* polyisoprene or polybutadiene. as well as polymers of cycloolefins. for example ofcy- 

Sye^eTe (SpE) ^ 

2. Mixtures of the polymers mentioned in 1). for example mixtures of polypropylene with polyisobutylene 

L^„ P ronZ°I m0n ? lefi r S diCiefmS With MCh 0theror with other vin V -~nome re . for example ethy- 
ene/propylene linear low dens,ty polyethylene (LLDPE) and its mixtures with low density polyethylene 

LnHL P ? Py r ^T*- 1 ' ? h y ,ene/he * en *. ethylene/ethylpentene. ethyfene/heptene" S,y3c^ 
tone propylene/isobutylene. ethylene/but-1-ene, propylene/butadiene. isobutylene/isoprene, ethyler^at 

carbon monox.de or ethylene/acrylic acid copolymers and their salts (ionomers) and terpolymers of ethy- 
lene with propylene and a diene, such as hexadiene, dicydopentadiene or **LoJ22!££Zi 
T™T„2Z? «P»J™« and their mbctures with polymers mentioned in 1) above, for example poly- 
propylene ethylene-propylene-copolymers. LDPE/ethylene-vinyl acetate copolymer (EVA) LDP/S- 
COP .° ,ymerS ^ UflPBEVA - LLDPE/EAA and random or rim* K^KSt 

"a ST T P V T 88 We " 38 miXtUreS there ° f With other P 01 ^ ^ example polyamkles. 
3a Hydrocarbon resins (for example CrO and hydrogenated modifications thereof (for example tackifi- 
ers) and mixtures of polyalkylenes and starch. 1 example tacwn- 

4. Polystyrene, poly(p-methylstyrene). poly(a-methylstyrene). 

5. Copolymers of styrene or a-methylstyrene with dienes or acrylic derivatives, such as, for example stvr- 
£Z£T*TT an 1^ ^"e/alkyl methacrylate. styrene/maleic anhydrid*^?^ 

9 ^ ene copolymers and anotner Po'ymer. for example from a polyacrylate, a 

d«ne polymer or an ethylene/propylene/diene terpolymer. and block copolymers of styrene. forlxampte 

Styrene/iS ° P ^ re - s^ne/ethylene/buty^ene/styre^or^ne/X 

b u 2Sn? P .°!r ere ° f "JT^? a - meth y ,st y rene - fo r sample styrene on polybutadiene. styrene on poly- 
1 * Z P° y butad ' e "e-acrylonitrile ; styrene and acrylonitrile (or methacrylonitrile) on poiybi- 
tadjene. styrene and male.c anhydride or maleimide on polybutadiene; styrene. acrylonitrile and maleic an- 
IVrl ° r H m tr ^ ?" P ° ,ybutadiene = acrylonitrile and methyl methane on polybutd ene 

ZZZZZ * ^ ° f methaC, y ,ates on Po'ybutadiene, styrene and ac^Tnitrile on emylene/pro^ 
ZEl^fVrT?'?™ a0d acryloni,ri,e on Po'yacrylates or polymethaaylates, styrene and ac- 
rylonrtnle on ablate butad,ene copolymers, as well as mixtures thereof with the copolymer listed in 5) 
for example the copolymer mixtures known as ABS, MBS. ASA or AES polymers 
LIh^T'^T'"" 19 P °! ymers ' such as Po'ychloroprene, chlorinated rubbers, chlorinated or sulfochlor- 
mated polyethylene copolymers of ethylene and chlorinated ethylene, epichlorohydrin homo- and copoly- 
mers polymers of halogenated vinyl compounds, for example polyvinyl chloride, polyvinylidene chlide 
dentSonT ' ^^'"y'^fl^ride. as we!, as copolymer thereof, for exampie *nj chloride^ 
dene chlonde. vinyl chlonde/v.nyl acetate or vinylidene chloride/vinyl acetate copolymers 

8. Polymers derived from a,0-unsaturated acids and derivatives thereof, such as polyacrylates and oolv- 
c^Ses P ymethy ' methaCry,ate -P^t-modified with butyl acrylate. polya^amidefand poTya" 

9. Copolymers of the monomers mentioned in 8) with each other or with other unsaturated monomers for 
trZZZ a h 7'° n,tri,e ' bUtadiene - acrylonitrile/alkyl acrylate. acrylonitrile/alkoxyalkyl acrylate or Tc^om- 
MeMnyl halide copolymers or acrylonitrile/alkyl methacrylate/butadiene terpolymers 

£rl ""I* ? d JT u " Saturated alcohols and am ines. or acyl derivatives thereof or acetals thereof 
such as polyvmyl alcohol, polyvinyl acetate, polyvinyl stearate. polyvinyl benzoate, polyvinyl maleate pohj 

inT) abTe " ya " y ' Phtha ' ate " pdyallylme,amine = as " a » • theircopolymers USSS^ 

1 1 . Homopolymers and copolymers of cyclic ethers, such as polyalkylene glycols, polyethylene oxide poly- 
propylene ox.de or copolymers thereof with bisglycidyl ethers. myieneox.ae.poly 

12. Polyacetals. such as polyoxymethytene and those polyoxymethylenes which contain ethylene oxide 
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as comonomer; polyacetals modified with thermoplastic polyurethanes, acrylates or MBS. 

13. Potyphenylene oxides and sulfides, and mixtures of pokyphenylene oxides with polystyrene or polya- 
mides. 

14. Polyurethanes derived from polyethers, polyesters or poly butadienes with terminal hydroxy! groups on 
5 the one hand an aliphatic or aromatic polyisocyantes on the other, as well as precursors thereof (polyiso- 

cyantes, polyols or prepofymers). 

1 5. Polyamides and copolyamides derived from diamines and dicarboxylic acids and/or from aminocarbox- 
ylic acids or the corresponding lactams, such as polyamide 4, polyamide 6, polyamide 6/6, 6/10, 6/9, 6/12, 
4/6, 12/12, polyamide 1 1 , polyamide 12, aromatic polyamides obtained by condensation of m-xylene, dia- 

10 mine and adipic acid; polyamides prepared from hexamethylenediamine and isophthalic acid and/or ter- 

ephthalic acid and optionally an elastomer as modifier, for example poly(2,4,4,trimethylhexamethylene) ter- 
ephthalamide or poly-m-phenytene isophthalamide. Further copolymers of the aforementioned polyamides 
with polyolefins, olefin copolymers, ionomers or chemically bonded or grafted elastomers; or with polyeth- 
ers, as with polyethylene glycols, polypropylene glycols or pdytetramethylene glycols. Polyamides or co- 
ts polyamides modified with EPDM or ABS. Polyamides condensed during processing (RIM polyamide sys- 
tems). 

16. Polyureas, polyimides and polyamide-imides. 

17. Polyesters derived from dicarboxylic acids and diots and/or from hydroxycarboxylic acids or the corre- 
sponding lactones, such as polyethylene terephthalate, polybutylene terephthalate, poly- 1 ,4-dimethylol- 

20 cydohexane terephthalate, poly[2,2-(4-hydroxyphenyl)propane] terephthalate and polyhydroxybenzoates 

as well as block-copolyether-esters derived from polyethers having hydroxyl end groups. 

18. Polycarbonates and polyester carbonates. 

19. Poiysulfones, polyether sulfones and polyether ketones. 

20. Crossiinked polymers which are derived from aldehydes on the one hand and phenols, ureas and mel- 
25 amines on the other, such as pheno/formaldehyde resins, urea/formaldehyde resins and melamine/formal- 

dehyde resins. 

21. Drying and non-drying alkyd resins. 

22. Unsaturated polyester resins derived from copolyesters of saturated and unsaturated dicarboxylic acids 
with poiyhydric alcohols and vinyl compounds as crossl inking a bents, and also halogenated modifications 

30 thereof of low inflammability. 

23. Thermosetting acrylic resins derived from substituted acrylic esters, such as epoxy acrylates, urethane 
acrylates or polyester acrylates. 

24. Alkyd resins, polyester resins or acrylate resins in admixture with melamine resins, urea resins, poly- 
isocyanates or epoxy resins as crossl inking agents. 

35 25. Crossiinked epoxy resins which are derived from polyepoxides, for example from bisglycidyl ethers or 

from cycloaliphatic diepoxides. 

26. Natural polymers, such as cellulose, rubber, gelatin and chemically modified homologous derivatives 
thereof, such as cellulose acetates, cellulose propionates and cellulose butyrates, or the cellulose ethers, 
such as methyl cellulose; rosins and their derivatives. 
40 27. Mixtures of polymers as mentioned above, for example PP/EPDM, polyamide 6/EPDM or ABS, 

PVC/EVA, PVC/ABS, PVC/MBS, PC/ABS, PBTP/ABS, PC/ASA, PC/PBT, PVC/CPE, PVC/acrylates, 
POM/thermoplastic PUR, PC/thermoplastic PUR, POM/acrylate, POM/MBS, PPE/HIPS, PPE/PA 6.6 and 
copolymers, PA/HDPE, PA/PP, PA/PPE. 

28. Naturally occurring and synthetic organic materials which are pure monomeric compounds or mixtures 
45 of such compounds, for example mineral oils, animal and vegetable fats, oil and waxes, or oils, fats and 

waxes based on synthetic esters (e.g. phthalates, adipates, phosphates ortrimeilithates) and also mixtures 
of synthetic esters with mineral oils in any weight ratios, which materials may be used as plasticizer for 
polymers or as textile spinning oils, as well as aqueous emulsions of such materials. 

29. Aqueous emulsions of natural or synthetic rubber, e.g. natural latex or latices of carboxylated styr- 
so ene/butadiene copolymers. 

30. Polysiloxanes such as the soft, hydrophilic polysiloxanes described, for example, in U.S. Patent No. 
4,259,467; and the hard polyorganosiloxanes described, for example, in U.S. Patent No. 4,355,147. 

31. Polyketimines in combination with unsaturated acrylic polyacetoacetate resins or with unsaturated ac- 
rylic resins. The unsaturated acrylic resins include the urethane acrylates, polyether acrylates, vinyl or acryl 

55 copolymers with pendant unsaturated groups and the acrylated meiamines. The polyketimines are pre- 

pared from polya mines and ketones in the presence of an acid catalyst. 

32. Radiation curable compositions containing ethylenically unsaturated monomers or oligomers and a 
polyunsaturated aliphatic oligomer. 
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33. Epoxymelamine resins such as light-stable epoxy resins crosslinked by an epoxy functional coetherified 
high solids melamine resin such as LSE-4103 (Monsanto). 

«f «i" f^Kv a L tHe comf ~ unds of the P resent inven «°n are employed in from about 0.01 to about 5% by weight 
of the stabilized imposition, although this will vary with the particular substrate and application. An advanta- 
geous range is from about 0.05 to about 2%, and especially 0.1 to about 1 % 

J l ?l S h tabi " 2erS f th8 inStant inVenti ° n may readily be '"grated into the organic polymers by conven- 
bona techniques, at any convenient state prior to the manufacture of shaped articles therefrom. For example, 

It l Th, T? W ' th ^ P0,ymer in P° wder <" * suspension or emulsion of the stable 
may be mixed with a solubon. suspension, or emulsion of the polymer. The resulting stabilized polymer com- 

or^es 1^ ° Pti0na " y *° *" other stabilizer - e *™P'<* * which are lisred below. 

1. Antioxidants 

1.1. Alkylated monophenols, 

mfutlc^^ 2,Wicydo P enty1^nShylphenoE 

Z tSSil! I^^T* 1 ^^to^ecyl-^methvlphenol. 2,4,6-tricydohexyl-phenol, 2.6-di- 

tert-bu^4-methoxymethylphenol. 2.6-di-nonyl-4-methylphenol. 2.4-dimethvl-6-(1'-methylindec.1'lvl) phe- 

1.2. Alkylthiomethylphenols , 

thyl-6-ethylphenol.2,6-di-dodecylthiomethyl-4-nonylphenol. 

1.3. Hydroquinones and alkylated hydroquinones. 

St 71 ; Cy1 ? XyP r en01, ^-^-bi'tyl-hydroquinone. 2.5-di-tert-butyl-4-hydroxyani S ole 3.5-dt 
^diplte ' ^^^-^^^yPnenyl-stearate, bis^.S-di-tert-butyM-hyd^phe- 

1.4. Hydroxylated thiodiphenyl ethers. 

for example 2,2'-thiobis(6-tert-butyl-4-methylphenol). 2,2'-thiobis(4-octylphenol), 4,4'-thiobis(6-tert-butvi-3- 
methylpheno.) 4.4'-thiobi S (6-tert-butyl-2-methy.pheno.). 4.4'-thio-bM37di- S e C -amy^pheno.) 4 V- bfeS I 
dimethyl -4-hydroxyphenyl)-disulfide. .ypnenui;, ois-u,b- 

1.5. Alkylidenebisphenols . 

for example 2 2'-methy!enebis{6-tert-buty!-4-methylphenol). 2.2'-methyienebis(6-tert-butyl-4-ethylphenol) 
2.2 -me hy^enebis 4-me m yl-6-(a-memylcydohex^ 

STfK y '!?\ b,S ^ n0ny, - 4 - methylphen0,) - 2 -2'-"ethylenebis(4.6-di-tert-butylphenol). 2 /etS2' 
6-d.^buWpheno^ 2^Lth^ n e^a.Z^Zt 
hlthZ^ 4.4'-methylenebis(2 eTte* 

butylphenol) 4.4^m e thyleneb.s(6-tert-butyl-2-methylphenol). 1,1-bis(5-tert-butyl-4-hydroxy-2-methylphenyl) 

methylphenyObutane. 1>bis<5-tert-butyl-4-hydroxy-2-me^ 

glycol ^b,s[3.3-b,s(3'-tert-butyl-4'-hydroxy P henyl)butyrate]. bis(3-tert-butyl-4-hydroxy-^ 
hydroxy-2-methy1phenyl)^n-dodecylmercaptc-butan.1.1,5,5-tet ra -(5-teft 
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1.6. Q- t N- and S-benzyl compounds , 

for example: 3,5 t 3',5'-tetra-tert.-butyl-4,4 , -dihydroxydiben2ylether ? octadecyl-4-hydroxy-3 f 5-dimethylbenzyl- 
mercaptoacetate, tris-(3,5-di-tert.-butyJ-4-hydroxybenzyl)-amine, bis-(4-teit-butyl-3-hydroxy-2 t 6-dimethyl- 
benzyl)dithioterephthalate, bis-(3,5-di-tert.-butyl-4-hydroxybenzyl)-sulfide, isooctyl-3,5-dhtert-butyl-4-hy- 
droxybenzyl-mercaptoacetate. 

1 .7. Hydroxybenzylated Malonates , 

for example dioctadecyl-2 ? 2-bis-(3,5-di-tert.-butyl-2-hydroxybenzyl)-malonate t di-octadecyl-2-(3-tert.-butyl-4- 
hydroxy-5-methylbenzyl)-malonate, di-dodecylmercaptoethyl-2,2-bis-(3,^^^ 
onate, Di-[4-(1 ,1 ,3,3-teframethylbutyl)-phenyf]2^ 

1.8. Hydroxybenzyl-Aromatics, 

for example 1,3,5-tris-(3,5-di-tei*-butyl-4-hydro^ 1,4-bis-(3,5-di-tert.-butyl- 
4-hydroxybenzyl)-2,3,5,6-tetramethylbenzene, 2,4,6-tris-(3,5-di-tert-butyl-4-hydroxybenzyl)-phenol. 

1.9. Triazine Compounds, 

for example 2,4-bls-octylmercapto-6-(3,5-dl-tert.-butyl-4-hydroxyanlllno)- 1,3,5-triazine, 2-octylmercapto-4,6- 
bis-(3,5-dl-tert.-butyl-4-hydroxyanillnoh 1 ,3,5-trlazine, 2-octylmercapto^,6-bis-(3,5-dl-tert.-butyl-4-hydroxy- 
phenoxy) - 1,3,5-triazlne, ^.S-tris^.S-di-terL-butyl^hydroxyphenoxy^l^^triazlne, 1 ,3,5-tris-(3,5-diteit-butyl- 
4-hydroxybenzyi)-isocyanurate, 1 A5-tris-(4-tert-butyi-3-hydroxy-2,^ 2, 4,6-tris- 

(3,5^i-teit-butyl-4-hydroxyphenylethyl)-1 , 3 f 5-triazine, 1 ,3,5-tris-(3,5-di-teit butyl-4-hydroxyphenylpropionyl)-hex- 
ahydfo-1,3,5-triazine, 1,3 f 5-tris-(3 f 5-dicyclohexyl-^-hydroxybenzyl)-isocyanurate. 

1.10. Benzyl phosphonates, 

for example dimethyl-2,5-di-tert.-butyM-h^droxybenzylphosphonate f diethyl-3,5-di-tert.-butyl-4-hydroxyben- 
zylphosphonate, dioctadecyl-3,5^Htert.4ut^^ ? di^ctadecyl-5-tert-butyl-4-hy- 

droxy-3-methylbenzylphosphonate, Ca-salt of the'3,5-di-tert^buty^ acid monoe- 

thylester. 

1.11. Acylaminophenols , 

for example lauric acid 4-hydroxyanilide, stearic acid 4-hydroxyanilide, octyl N-(3,5-di-tert-butyl-4-hydroxy phe- 
nyl-carbamate. 

1.12. Esters of |H3,5-di-tert-butyl-4-hydroxvphenyl)prx>pionic acid 

with mono- orpolyhydric alcohols, e.g. with methanol, ethanol, octadecanol, 1,6-hexanediol, 1 ,9-nonanediol, 
ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol, triethylene glycol! 
pentaerythritol. tris(hydroxyethyl) isocyanurate, N,N'-bis(hydroxyethyl)oxalicaciddiamide, 3-thiaundecanol. 3- 
thiapentadecanol, trimethylhexanedtol, trimethylol pro pane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo« 
[2.2.2]-octane. 

1.13. Esters of (H5-tert-butyl-4-hydroxy-3-methylphenyl)propionic acid 

with mono- or polyhydric alcohols, e.g. with methanol, ethanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol, 
ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol, triethylene glycol, 
pentaerythritol, tris( hydroxy ethyl) isocyanurate, N,N'-bis(hydroxyethyl)oxalic acid diamide, 3-thiaundecanol, 3^ 
thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hydroxymethyM-phospha-2,6,7-trioxabicyclo- 
[2.2.2]-octane. 

1.14 Esters of p- (3, 5-dicydohexyl -4- hydroxyph en yl) propionic acid 



with mono- or polyhydric alcohols, e.g. with methanol, ethanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol, 
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ethylene glycol, 1 ,2-propanediol, neopentyl glycol, thiodiethylene glycol, Methylene glycol, methylene glycol 
pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N'-bis(hydroxyethyl)oxaMc acid diamide, 3-thiaundecanol 3^ 
th.apentadecanol, trimethylhexanediol, trimethylolpropane. 4-hydroxymethyl-1-phospha-2.6,7-trioxabicyclo- 
[2.2.2]-octane. 



1.15 Esters of 3,5-di-tert-butyl-4-hydroxyphenyl acetic acid 

with mono- or polyhydric alcohols, e.g. with methanol, ethanol, octadecanol, 1,6-hexanediol, 1 ,9-nonanediol 
ethylene glycol, 1 ,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol, Methylene glycol 
pentaerythritol, tris(hydroxyethyl) isocyanurate. N,N'-bis(hydroxyethyt)oxalic acid diamide, 3-thiaundecanol 3^ 
thiapentadecanol, trimethylhexanediol. trimethylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicydo- 
1^ *£• j-octa ne , 



1.16. Amides of N3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid 

e.g. N.N'-bis(3.5-di-tert-butyl-4-hydroxyphenylpropionyl)hexamethylene-diamine, N,N'-bis(3.5-di-tert-butyl-4- 
hydroxyphenylpropionyl)tri-methylene-diamine. N,N'-bis(3,5-di-tertbutyl-4-hydroxyphenylpropiony1)-hydra- 



2. UV absorbers and light stabilisers 
2.1 . 2-(2'-Hydroxyphenyl)benzotriazoles, 

for example the 5'-methyl, 3'.5'-di-tert-butyl, 5'-tert-butyl. 5'-<1,1,3,3-tetramethylbutyl), 5-chloro-3',5'-di-tert- 

butyl, 5-chloro3'-tert-butyl-5'-methyl, 3'-sec-butyl-5'-tert-butyl, 4'-octoxy, 3'.5'-di-tert-amyl and 3',5'-bis(a a- 

d.methylbenzyl), mixture of 5-chloro-3'-terL-butyl-5'-(2-octyloxycarbonylethyl)- and 5-chloro-3'-tert.-butyl-5'- 

[2-(2-ethylhexyloxy)-carbonylethyl]-, 5-chloro-3'-tert-butyl-5'-(2-methoxycarbonylethyl)-, 3'-tert -butyl-5'-(2- 

methoxycarbonylethyl)-, 3'-tert.-butyl-5'-(2-octyloxycarbonylethyl)-. 3'-tert.-butyl-5'-[2-(2-ethylhexyloxy)-car- 

bonylethyl]-, S'-dodecyl-S'-metHyl^hd 3'-terL-butyl-5M2-isooctyloxxcarbonylethyl)-2'-hydroxyphenyl-2H- 

benztriazole(2), 2,2'-methylene-bis[4-(1,1.3,3^tetramemy1butyl).6-be'nztria Z ole-2-yl-phenol]; product of ester 

interchange of 2-[3'-terL-butyl-5'-(2-methoxycarbonylethyl)-2'-hydroxy-phenyl]-2H-ben Z triazole with polyethy- 
lene glycol 300; * 1 

[R-CH 2 CH 2 -COO(CH 2 ) 3 ^2- 



with R=3'-tert.-butyl-4'-hydroxy-5'-2H-benzotriazole-2-yl-phenyl. 

2.2. 2-Hydroxybenzophenones, 

for example the 4-hydroxy, 4-methoxy, 4-octoxy, 4-decyloxy, 4-dodecyloxy, 4-benzyloxy, 4,2'.4'-lrihydroxy and 
2'-hydroxy-4,4'-dimethoxy derivatives. 

2.3. Esters of substituted and unsubstituted benzoic acids . 

as for example 4-teitbutylphenyl salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoylresorcinol bis- 
(4-tert.butylbenzoyl)-resorcinol. benzoylresorcinol.2.4-di-tert.butylphenyl3,5-di-teitbutyl-4-hydroxybenzoate 
hexadecyl 3.5-di-tert.butyl-4-hydroxybenzoate, octadecyl 3,5-di-tert.-butyl-4-hydroxybenzoate, 2 methyl-4 6- 
di-tert.-butylphenyl 3,5-di-tert.-butyl-4-hydroxybenzoate. ' 

2.4. Acrylates, 

for example ethyl a-cyano-p,p-diphenylacrylate, isooctyl a-cyano-p,p-diphenylacrylate, methyl a-carbome- 
thoxycnnamate, methyl o-cyano-p-methyl-p-methoxy-cinnamate, butyl a-cyano-p-methyl-p-methoxy-cinna- 
mate, methyl a-carbomethoxy-p-methoxycinnamate and N-(p-carbomethoxy-p-cyanovinyl)-2-methylindoline. 

2.5. Nickel compounds, 

for example nickel complexes of 2,2'-thio-bis-[4-(1,1,3,3-tetramethylbutyl)phenol]. such as the 1:1 or 1:2 com- 
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plex, with or without additional ligands such as n-butyf amine, triethanolamine or N-cydohexyldiethanolamine, 
nickel dibutyldithiocarbamate, nickel salts of 4-hydroxy-3,5-di-tert-butylbenzyl-phosphonic acid monoalkyl es- 
ters, e.g. of the methyl or ethyl ester, nickel complexes of ketoximes, e.g. of 2-hydroxy-4-methyl- phenyl undecyl 
ketoxime, nickel complexes of 1-phenyl-4-lauroyl-5-hydroxypyrazole, with or without additional ligands. 

5 

2.6. Sterically hindered amines, 

for example bis(2,2,6,6-tetramethyl-piperidyi) sebacate, bis-(2,2,6,6-tetramethyl-piperidyl) succinate, 
bis(1 ,2,2,6,6-pentamethylpiperidyl) sebacate, bis(1 ,2,2,6,6-pentamethylpiperidyl) n-butyl-3,5-di-tert-butyl-4- 

10 hydroxy-benzylmalonate, the condensation product of 1-(2-hydroxyethyl)-2 f 2,6»6-tetramethyl-4-hydroxypiper- 
idine and succinic acid, the condensation product of N,N'-bis(2 > 2,6,S-tetramethyl-4-piperidyl)-hexamethylene- 
diamine and 4-tert-octylamino-2,6-dichloro-1,3,5-triazine, tris(2,2,6,6-tetramethyl-4-piperidyl) nitrilotriacetate, 
tetrakis(2,2,6,6-tetramethyl-4-piperidyl)-1 f 2,3,4-butane-tetracarboxylate, 1 t 1^1,2-ethanediyl)bis-(3,3,5,5-tBt- 
ramethylpiperazinone), 4-benzoyl-2,2,6,6-tetrarr»ethylpiperidine, 4-stearyloxy-2,2,6,6-tetramethylpiperidine, 

15 bis-(1 ,2 f 2 f 6 t 6-pentamethylpiperidyl)-2-n-butyl-2-(2-hydroxy-3,5-di-tert.-butylbenzyl) malonate, 3-n-octyl-7 f 7, 
9,9-tetramethyM ,3, 8-triazasprio{4.5]decan-2,4-dion, bis-(1-octyloxy-2,2,6,6-tetramethylpiperidyl) sebacate, 
bis-(1-octyloxy-2,2,6,6-tetramethytpiperidyt) succinate, product of condensation of N,N'-bis-(2,2,6,6-tetrame- 
thyl-4-piperidyl)-hexamethylene diamine and 4-morpholino-2,6-dichloro-1,3,5-triazine, product of condensa- 
tion of-c^loro-4,6-dH4-n-butylamino-2,2,6 f 6-tetiBm and 1,2-bis-(3-aminopropyla- 

20 mino)ethane, product of condensation of 2-chloro-4, 6-di-(4-n- butyl amino- 1 ,2,2, 6,6-pentamethylpiperidyl)- 

1 .3.5- triazine and 1,2-bis-(3-aminopropylamino)ethane, 8-acetyl- 3-dodecyl-7, 7,9, 9-tetramethy 1-1,3, 8-triazas- 
piro[4.5}decane-2,4-dion, 3-dodecyl-1-(2,2,6,6-tetramethyl^-piperidyl)pyrrolidin-2,5-dion, 3-dodecy1-1-(1 ,2, 

2.6.6- pentamethyt-4-piperidyl)-pyrrolidin-2,5-dion. 

25 2.7. Oxalic acid diamides, 

for example 4,4'-dioctyioxyoxaniIide f 2,2'-dioctyloxy-5, 5 '-di-tert- butyloxanilide, 2,2'-didodecyloxy-5,5'-di-tert- 
butyloxanilide, 2-ethoxy-2'-ethyloxynifide, N,N'-his(3-dimethylamino-propyl)oxalamide, 2-ethoxy-5-tertbutyl- 
2'-ethyloxantlide and its mixture with 2-ethoxy-2'-ethyl-5,4'-di-tert- butyloxanilide and mixtures of ortho- and 
30 para-methoxy-disubstituted oxanilides and mixtures of o- and p-ethoxy-disubstituted oxanilides. 

2.8. 2-(2-hydroxyphenyl)-1 ,3,5-triazines, 

for example 2,4,6- tris(2-hydroxy-4-octyloxyphenyl)-1 ,3,5-triazine, 2-(2-hydroxy-4-octyloxy-phenyl)-4,6-bis 
35 (2,4-dimethyiphenyl)-1 ,3,5-triazine, 2-(2,4-dihydroxy-phenyl)-4,6-bis(2,4-dimethylphenyl)-1 ,3,5-triazine, 2,4- 
bis(2-hydroxy-4-propyloxyphenyl)-6-(2,4-dimethylphenyl)-1,3,5-triazine. 2-(2- hydroxy-4-octyloxy phenyl )-4, 6- 
bis(4-methylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-tria- 
zine, 2-[2-hydroxy-4-(2-hydroxy-3-butyloxy-propyloxy)phenyl]-4,6-bis(2 l 4-dimethyl)-1 ,3,5-triazin e, 2-[2-hy- 
droxy-4-(2-hydroxy-3-octyloxy-propyloxy)phenylJ-4 f 6-bis(2 ? 4-dimethyl)-1 ,3,5-triazine. 

40 

3. Metal deactivators , 

for example N,N'-di phenyl oxalic acid diamide, N-saiicylal-N'-salicyloy I hydrazine, N,N'-bis(salicyloyl) hydra- 
zine, N,N'-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hydrazine, 3-salicyl-oylamino-1,2,4-triazole, bis 
45 (benzylidene)-oxalodihydrazide, Oxanilide, isophtalic acid dihydrazide. sebacic acid-bis-phenyl-hydrazide, 
N.N'-diacetal-adipinic acid dihydrazide, N,N'-bis-salicyloyl-oxalic acid dihydrazide, N, N'-bis-salicyl oy I- thio pro- 
pionic acid dihydrazide. 

4. Phosphites and phosphonites, 

50 

for example triphenyl phosphite, diphenyl alkyl phosphites, phenyl diaikyi phosphites, tris(nonyl phenyl) phos- 
phite, trilauryl phosphite, trioctadecyl phosphite, distearyi pentaerythritol diphosphite, tris(2,4-di-tert- 
butylphenyl) phosphite, diiso- decyl pentaerythritol diphosphite, bis(2,4-di-tert.-butylphenyl) pentaerythritol di- 
phosphite, bis-(2,6-di-tert.-butyl-4-methylphenyl)-pentaeryt hritol diphosphite, bis-isodecyloxy-pentaerythritol 
55 diphosphite, bis- (2,4-di-tert.-butyl-6-methylphenyl)-pentaerythritol diphosphite, bis-(2,4,6-tri-tert.-butylphe- 
nyl)-pentaerythritol diphsophite, tristearyl sorbitol triphosphite, tetrakis(2,4-di-tert-butylphenyl) 4,4'-bipheny- 
lene diphosphonite, 6-isooctyloxy-2,4 f 8,10-tetra-tert.-butyl-12H-dibenz[d,g]1,3,2-dioxaphosphocin, 6-fluoro- 
2,4,8,1 0-tetra-tert.-butyl-12-methyl-dibenz[d l g]-1,3,2-dioxaphosphocin. 
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5. Peroxide scavengers, 

for example esters of p-thiodipropionic acid, for example the lauryl, stearyl, myristyl or tridecyl esters, mercap- 
tobenzimidazole or the zinc salt of 2-mercaptobenzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disul- 
fide, pentaerythritol tetrakis(p-dodecyl-mercapto)propionate. 

6. Polyamide stabilisers. 

for example, copper salts in combination with iodides and/or phosphorus compounds and salts of divalent man- 
ganese. 

7. Basic co-stabilisers, 

for example, melamine, polyvinylpyrrolidone, dicyandiamide, triallyi cyanurate, urea derivatives, hydrazine der- 
ivatives, amines, polyamides, polyurethanes, alkali metal salts and alkaline earth metal salts of higher fatty 
acids for example Ca stearate, Zn stearate. Mg behenate, Mg stearate, Na ricinoleate and Kpalmitate, antimony 
pyrocatecholate or zinc pyrocatecholate. * 

8. Nucleating agents, 

for example, 4-tert.butyl-benzoic acid, adipic acid, diphenylacetic acid. 

9. Fillers and reinforcing agents, 

for example, calcium carbonate, silicates, glass fibres, asbestos, talc, kaolin, mica, barium sulfate, metal oxides 
and hydroxydes, carbon black, graphite. 

10. Other additives, 

for example, plasticisers, lubricants, emulsiflers, pigments, optical brighteners. flameproofing abents, antistatic 
abents and blowing agents. 

Frequently the stabilized polymer compositions additionally contain from about 0.01 to about 5%, preferably 
from about 0.025 to about 2%, and especially from about 0.1 to about 1% by weight of various other stabilizers 
such as the materials listed above. 

Polymer compositions according to the invention preferably contain as other stabilizer a phenolic antioxi- 
dant and/or a hindered amine. Some examples for phenolic antioxidants are the compounds listed above under 
items 1 . 1 ., 1 .2. and 1 .5.. Some examples for hindered amines are the compounds listed above under item 2 6 

The phenolic antioxidant of particular interest is selected from the group consisting of n-octadecyl 3 5^di- 
tert-butyl-4-hydroxyhydrocinnamate, neopentanetetrayl tetrakis(3.5-di-tert-butyl-4-hydroxyhydrocinammate) 
d.-n-octadecyl 3.5-di-tert-butyl-4-hydroxybenzylphosphonate. 1 ,3,5-tris(3.5-di-tert-butyl-4-hydroxybenzyl)iso^ 
cyanurate. thiodiethylene bis(3,5-di-tert-butyl-4-hydroxyhyd ro cinnamate). 1 .3,5-trimethyl-2.4.6-tris(3.6-di-tert- 
butyM-hydroxybenzyl)benzene, 3.6-dioxaoctamethylene bisJS-methyl-S-tert-butyl^-hydroxyhydrocinnamate) 
2.6-di-tert-butyl-p-cresol, 2.2'-ethylidene-bis(4,6-di-tert-butylphenol), 1.3,5-tris(2.6-dimethyl-4-tert-butyl-i 
hydroxybenzyl)isocynurate. 1 .1 .3,-tris(2-methyl-4-hydroxy-5-tert-b U ty!phenyl)butane. 1.3.5-tris[2-(3.5-di-tert- 
butyl-4-hydroxyhydrocinnamoyloxy)ethyl]isocyanurate.3.5-di-(3.5-di-tert-butyl-4-hyd ro xybenzyl)mesito hex- 
amethylene bi S (3.5-di-tert-butyl-4-hydroxyhydrocinnamate), 1-(3.5-di-tert-butyl-4-hydroxyanilinol-3.5-di(oc- 
tylth.o)-s-tnazine. N.N'-hexamethylene-bis(3,5-di-tert-butyl-4-hydroxyhydrocinnamamide). calcium bis(ethyl- 

tfl"'!^ . Uty u " hydr ° XybenZylphOSphonate) - ethylene bis[3,3-di(3-tert-butyl-4-hydroxyphenyl)butyrate] 
octyl3,5-d.-tert-butyl-4-hydroxybenzylmercaptoacetate. bis(3,5-di-tert-butyl-4-hydroxyhydrocinnamoyl)hydra- 
zide, and N.N'-bis[2-(3,5-di-tert-butyl-4-hydroxyhydrocinnamoyloxy)-ethylJ-oxamide. 

A most preferred phenolic antioxidant is neopentanetetrayl tetrakis(3,5-di-tert-butyl-4-hydroxyhydrocinna- 
mate). n-octadecyl 3,5-di-tert-butyl-4-hydroxyhydrocinnamate, 1 ,3.5-trimethyl-2.4.6-tris(3.5-di-tert-butyl-4-hy- 
droxybenzyl)benzene. 1 ,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)isocyanurate. 2.6-di-tert-butyl-p-cresol or 
2,2'-ethylidene-bis-(4,6-di-tert-butylphenol). 

The hindered amine compound of particular interest is selected from the group consisting of bis(2 2 6 6- 
tetramethylp.peridin-4-yl) sebacate. bis(1,2.2.6.6-pentamethylpiperidin-4-yl) sebacate. di(1.2,2.6.6-pentame- 
Uiylpiperidin-4-yl)-(3,5-di-tert-butyl-4-hydroxybenzyl)butylmalonate. 4-benzoyl-2.2,6,6-tetramethylpiperidine 
4-stearyloxy-2,2.6.6-tetramethylpiperidine. 3.n-octyl-7,7.9,9-tetramethyl-1.3,8-triaza-spiro-[4.5]decane-2.4- 
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dione, tris(2,2,6,6-tetramethylpiperidin-4-yt) nitrilotriacetate, 1,2-bis-(2,2,6,6-tetramethy1-3-oxopiperazin-4-yl) 
ethane, 2,2,4 ,4-tetramethyl-7-oxa-3 t 20-diaza-21-oxodispiro[5.1.11.2]heneicosane, polycondensation product 
of 2,4-dichloro-6-tertoctylamino-s-triazine and 4 f 4'-hexamethylenebis(amino-2 v 2 ( 6,6-tetramethytpiperidine) v 
polycondensation product of 1-(2-hydroxyethyi)-2,2,6,6-tetramethyl-4-hydroxypiperidine and succinic acid, 

5 polycondensation product of 4,4'-hexamethylenebis^arnino-2 > 2 > 6,6-tetramethylpiperidine) and 1 ,2-dibromo- 
ethane, tetrakis(2,2, 6,6-tetramethytpiperidin-4-yl)-1 ,2,3,4-butanetetracarboxylate, tetrakis(1 , 2,2,6,6- pentame- 
thylpiperidin-4-yl)1,2 t 3,4-butanetetracarboxylate, polycondensation product of 2,4-dichloro-6-morpholino-s- 
triazine and 4,4'-hexamethylenebis(amino-2,2,6 ( 6-tetramethyipiperidme), N f N' ( N w l N H '-tetrakis[(4 f 6-bis(butyl- 
2,2,6,6-tetramethyi-piperidin-4-yl)-amino^s-W^ mixed [2,2,6,6-tetra- 

10 methylpiperidin^-yl/p f p,p\p'-tetramethyl-3,9-(2,4,8,10-tetra 

tracarboxylate, mixed [1,2,2,6,6-pentamethylpiperidin-4-yiy0,0,p^^ 

[5.5]undecane)diethyl] 1,2,3,4-butanetetracarboxyiate, octamethylene bis(2,2,6,6-tetramethyfpiperidin-4-car~ 
boxylate), 4,4'-ethylenebis(2 I 2,6,6-tetramethylpiperazin-3-one) and bis(1-octyloxy-2,2,6,6-tetramethylpiperi- 
din-4-yl) sebacate. 

15 A most preferred hindered amine compound is bis(2,2,6,6-tetramethylpiperidin-4-yl) sebacate, the poly- 

condensation product of 1-(2-hydroxyethyl)-2,2,6,6-tetramethyl-4-hydroxypiperdine and succinic acid, the 
polycondensation product of 2,4-dichloro-6-tertoctylamino-s-triazine and 4,4'-hexamethylenebis(amino- 
2,2,6,6-tetramethylpiperidine), N,^^N w '-tetrakisl(4,6-bis(butyl^ 

triazine-2-yl]-1,10-diamino-4,7-diazadecane or bis(1-octytoxy-2,2,6 f 6-tetramethylpiperidin-4-yl) sebacate. 
20 The following examples are presented for the purpose of illustration only and are not to be construed to 

limit the nature or scope of the instant invention in any manner whatsoever. Percentages given are by weight 
if not otherwise indicated. 

Example 1 

25 

1 -Allyl-4-hydroxypiperidine 

Into a mixture of 4-hydroxypiperidine (75 g , 0.74 mol) and potassium carbonate (1 04 g, 0.75 mol) in ethanol 
(250 ml) is added allyl bromide (65 mi, 0.74 mol) in four equal portions over a three-hour period. After the ad- 

30 dition is complete, the reaction mixture is stirred at ambient temperature until the disappearance of the reac- 
tants, as determined by TLC analysis (approximately six hours). The insoluble solids formed are then removed 
by filtration and the filtrate is concentrated in vacuo. The residue is purified by flash chromatography on silica 
gel with a mixture of 25% (vol.) methanol in ethyl acetate as the solvent to give 53.2 g (51 1% yield) of the title 
compound as a yellow oil. 

35 13 CNMR (90 MHz)(Benzene-d6); (ppm); 136.2; 117.3; 66.9; 61.2; 51.1; 34.8. 

Example 2 



1 -Allyl oxy-4-hydroxypiperidine 

40 

Into a solution of 1-allyl-4-hydroxypiperidine, prepared in Example 1, (5 g, 0.35 mol) in dichloromethane 
(50 ml) at -5°C is added dropwise a solution of 85% active m-chloroperbenzoic acid (7.2 g, 0.35 mol) in dichloro- 
methane (200 ml). After the addition is complete, the reaction mixture is warmed to ambient temperature with 
stirring. After two hours, the reaction mixture is concentrated in vacuo to give a red residue which is purified 

45 by flash chromatography on basic alumina with 40% (vol.) methanol in ethyl acetate as the solvent to give 2.5 
g of a brown oil. The brown oil is dissolved into 10 ml of toluene and refiuxed for 2.5 hours. The solution is 
concentrated in vacuo and resultant residue is purified by flash chromatography on silica gel with 25% (vol.) 
ethyl acetate in hexane as solvent to give 0.95 g (17% yield) of'the title compound as a yellow oil. 

1 HNMR (200 MHz)(Benzene-d6) (ppm); 1.5-20 (m, 5H); 2.72 (bs, 2H); 3.22 (m, 2H); 3.66 (m, 1H); 4.30 (d 

50 oft, 2H); 5.15 (d of d of t,1H); 5.30 (m, 1H); 6.07 (q oft, 1H). 

Example 3 



1-(2-Methoxycarbonyl)ethylpiperidin-4-yl Stearate 

A mixture of 4-hydroxypiperidine (35.5 g, 0.35 mol) and methyl acrylate (30.1 g, 0.35 mol) is heated to74°C. 
After five hours, excess methyl acrylate (6.0 g, 0.07 mol) is added to the reaction mixture. After an additional 
half hour at 74°C, unreacted methyl acrylate is removed in vacuo to give 66.9 g of crude yellowish oil. A mixture 
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> Example 4 

1-Hydroxypiperidin-4-yl Stearate 



yield) of the title compound as a white solid: m.p. 75-80°C 
Analysis: 

Calcd. for ^H^NOa: C, 72.0; H, 1 1 .8; N, 3.6 
Found: C, 71.7; H f 11.7; N, 3.5. 

Example 5 

Bls[1-(2-methoxycarbonyl)ethylpiperidin-4-yl]Sebacate 



ether. The isolated reacZSr T 2ed t h V ° f ™* 240 mL of diethyl 

thanol solvent) to give uSZ ^ZtllT ChrQm ^ a ^ < silica 9«'= 95:5 v/v ethyl acetate: me- 
Analysis: compound as a white solid: mp 55-59°C. 



Analysis: 

Calcd. for C^H^NjOs: C, 62.2; H, 9.0; N, 5.2 
Found: C, 62.4; H, 9.0; N, 5.1. 

Example 6 

Bis(1-Hydroxypiperidin-4-yl) Sebacate 
4-y/ee^ 

isolated reaction mbTre is by HPLC^mTaT^^T? "* 2 °° m ' ° f * th * acetate - Th * 

taxation from ethyl acetate to gte 3 5 g I ZFo 'the H«I ^ ac f te:metha ™'> *>«°wed by recrys- 
Analysis: 9 ( y e,d) ° f the t,tle cor "Pound as a white solid: mp 133-135°C. 

Calcd. for C^H^O,,: C, 60.0; H, 9.1; N, 7.0 
Found: C, 59.6; H, 8.9; N, 7.0. 

Example 7 

Bis(1-allyloxy-3,5-dimethylpiperidin-4-yl) Sebacate 
Example 8 

Bis(1-allyloxypiperidin-4-y|) Sebacate 

Following the genera, procedure of Example 1 using bis( 1 -hydroxy piperidin-4-yl) sebacate. potassium car- 
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bonate and ally! bromide in ethanol solvent, the title compound is obtained. 
Example 9 

1-Allyloxypiperidin-4-yl Stearate 

Repeating the general procedure of Example 1 using 1-hydroxy-piperdin-4-yI stearate, potassium carbon- 
ate and ally! bromide in ethanol solvent yields the title compound. 

Example 10 

Bis(1-benzytoxypiperidin-4-y1) Sebacate 

The general procedure of Example 3 is repeated using 1-benzyloxy-4-hydroxypiperidine f sebacoyl chloride 
and triethylamine in diethyl ether solvent to give the title compound. 

Example 1 1 

1-Benzyloxypiperidin-4-yl Stearate 

The general procedure of Example 1 is repeated using 1-hydroxypiperidin-4-yl stearate, poassium carbon- 
ate and benzyl bromide In ethanol solvent to give the title compound. 

Example 12 

4-(N-n-butyl-N-stearoylamino)-1-hydroxypiperidine 

The general procedure of Example 4 is followed using 4-(n-butyl-N-stearoylamino)-1-(2-methoxycarbo- 
nyl)ethylpiperidine and 50% active m-chloroperbenzoic acid in chloroform to give the title compound. 

Example 13 

Process Stabilization of Polypropylene at 525°F (274°C) 

This example illustrates the process stabilizing effectiveness of the instant compounds in polypropylene. 

The base formulation comprises unstabilized, old technology polypropylene(PROFAX 6501, Himont) con- 
taining 0.075% by weight of calcium stearate. The test additive is incorporated into the polypropylene by dry 
blending or, when the additive is a liquid, using a minimum amount of methylene chloride solvent The solvent 
is then removed by evaporation under reduced pressure. The stabilized resin formulation is extruded at 90 rpm 
from a 1 inch (2.54 cm) diameter extruder at 525°F (274°C) with a residence time of 90 seconds. 

After each of the first and fifth extrusions, the melt flow rate (in grams/10 minutes) is determined by ASTM 
method 01238 on the pellets obtained from the extruder The results are given in the table below. 



Concentration Melt Flow after Extrusion 
Additive* (% hy weight) 1 5 

None - 10.5 61.7 

Compnd. of Example 6 0.075 2.9 6.1 

♦Example 6 compound is bis(I-hydroxypiperidin-4-yl) sebacate. 

The result exemplify the ability of the instant compounds to provide superior melt flow stabilization to poly- 
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propylene during processing. 
Example 14 

Process Stabilization of Polypropylene at 525°F (274°C) 

This example illustrates the process stabilizing efficacy of the instant compounds in polypropylene in for- 
mulations containing a phenolic antioxidant The results using the procedure described in Example 13 on poly- 
propylene formulations containing an instant compound and a phenolic antioxidant are given in the table below. 

..... , Concentration Melt Flow after Extrusion 

Additive* (%bv weight) i 5 

AOA 0.075 6.7 20.2 

AO A plus 0.075 

Example 6 0.075 3.0 5.3 

*AO A is neopentanetetrayl tetrakis(3,5-(li-tert-butyl-4-hydroxyhydrocinnamate). 
Example 6 compound is bis(l-hydroxypiperidin-4-yl) sebacate. 

These results exemplify the ability of the substituted 1-oxy-4-acyloxypiperidines in combination with a phe- 
nolic antioxidant to provide superior melt flow stabilization to polypropylene during processing. 

Example 15 

Process Stabilization of Polypropylene at 536°F (280°C) 

This example illustrates the process stabilizing etfectiveness of the instant compounds in polypropylene. 

The base formuation comprises unstabilized, new technology polypropylene (PROFAX 6501 , Himont) con- 
taining 0.1% by weight of calcium stearate. The test additives are incorporated into the polyproyplene by dry 
blending or, when the additive is a liquid, using a minimum amount of methylene chloride solvent The solvent 
is then removed by evaporation under reduced pressure. The stabilized resin formulation is extruded at 80 rpm 
from a 1 inch (2.54 cm) diameter extruder at 536°F <280°C) with a residence time of 45 seconds. 

After each of the first and fifth extrusions, the melt flow rate (in grams/10 minutes) is determined by ASTM 
method D1238 on the pellets obtained from the extruder. The results are given in the table below. 

Concentration Melt Flow alter Extrusion 



Additive* (% by weight) j 

None 



1 

22 82 



AOA 



0.1 18 26 



AO A plus 0 1 

Example 4 0.05 6 9 97 

Compound y>/ 

*AO A is neopentanetetrayl tetrakis(3,5-di-tert-butyl-4-hydroxyhydrocinnamate). 



These results exemplify the ability of the substituted 1-oxy-4-acyloxypiperidines in combination with a phe- 
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nolic antioxidant to provide superior melt flow stabilization to polypropylene during processing. 



Claims 



1. A compound of formula I 



X — CO 



A 




(I) 



OR 5 



n 



wherein 



30 
35 
40 

2. 
3. 

45 4. 
5. 
6. 

50 

7. 

55 8. 



Rit R2. ^3 and R4 are independently hydrogen; a linear or branched alkyi of 1 to 30 carbon atoms; 
said alkyl optionally terminated with -OR* -NR 7 Re, -SR* -COOR 10 or-CONRnR,* where Re, R 7t R* R^ 
and R 10 are independently alkyl of 1 to 20 carbon atoms or alkenyl of 3 to 18 carbon atoms, and Rn and 
R 12 are independently hydrogen or the same meaning as Re; or said alkyl interrupted by one or more -O, -S-, 
-SO, -SO r , -CO, -COO, -OCO, -CONR 13 -, -NR 13 CO or -NR 14 - where R 13 and R u have the same 
meaning as R t1 ; alkenyl of 3 to 20 carbon atoms; aryl of 6 to 10 carbon atoms; or said aryl substituted by 
one to three substituents selected from the group consisting of alkyl of 1 to 20 carbon atoms, cycloalkyl 
of 5 to 12 carbon atoms and phenylalkyl of 7 to 1 5 carbon atoms; 

R 5 is hydrogen, alkyl of 1 to 18 carbon atoms, cycloalkyl of 5 to 12 carbon atoms, allyl or benzyl; 

X is -O- or -NE-, 

E is hydrogen, alkyl of 1 to 18 carbon atoms or cycloalkyl of 5 to 12 carbon atoms, 
A is a direct bond; an n-valent linear or branched aliphatic hydrocarbon radical containing 1 to 20 
carbon atoms, or said radical interrupted by one or more -O, -S-, -SO, -SO^, -CO, -COO, -OCO, - 
CONR 15 -, -NR 15 CO or -NR 16 - where R 15 and R 16 , have the same meaning as R lt ; an n-valent aromatic 
or aromatic- aliphatic hydrocarbon of 6 to 30 carbon atoms, or said radical interrupted by one or more -O, 
-S-, -SO-,-S0 2 -, -CO-, -COO, -OCO, -CONR 17 , -NR 17 CO- or-NR 18 - where R 17 and R 18 have the same 
meaning as R^; or A can be -O, -S-, -NR 19 - where R 19 has the same meaning as R t1 ; and 
n is an integer of 1 to 4. 

A compound according to claim 1 wherein R 1f R 2 , R 3 and R4 The independently hydrogen or methyl. 
A compound according to claim 2 where R 1f R 2 , R 3 and R4 are each hydrogen. 
A compound according to claim 1 where X is -O-. 
A compound according to claim 1 wherein n is 1 or 2. 

A compound according to claim 1 wherein A is alkyl of 1 to 18 carbon atoms when n is 1; and alkylene of 
2 to 12 carbon atoms when n is 2. 

A compound according to claim 5 wherein A is alkyl of 11 to 17 carbon atoms when n is 1; and alkylene 
of 2 to 8 carbon atoms when n is 2. 

A compound according to claim 1 where R 5 is hydrogen, allyl or benzyl. 

A compound according to claim 1 wherein R 1( R 2 , R 3 and R4 are independently hydrogen or methyl, n is 
1 or 2, A is alkyl of 11 to 18 carbon atoms when n is 1, and alkylene of 2 to 12 carbon atoms when n is 2, 
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10 



15 



20 



and Rs is hydrogen, ally! or benzyl. 



10. A stabilized composition which comprises 

(a) a synthetic polymer subject to thermal or oxidative degradation during processing, and 

(b) an effective stabilizing amount of a compound according to claim 1. 

11- A composition according to claim 10 wherein the synthetic polymer is a polyolefin. 

12. A composition according to claim 11 wherein the polyolefin is polyethylene or polypropylene. 

13. A composition according to claim 10 which additionally contains an other stabilizer. 

14. A composition according to claim 1 3 wherein the other stabilizer is a phenolic antioxidant and/or a hindered 
amine. 

15. A method for stabilizing a synthetic polymer against damage by themal or oxidative degradation during 
processing, wherein a compound of formula I according to claim 1 is added thereto as stabilizer. 

16. Use of a compound of formula I according to claim 1 as stabilizer for synthetic polymers against damage 
by thermal or oxidative degradation during processing. 
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